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:^mm{^x^. nmmm^i^m \^xm--mmmi^j;i ^ -mmtLX-m^mm-r 

m\^(Dmmn^mt^i:^mmm i^^^m. tba-3or) ^m^^^xn^tz. 
mm-^>'y'^\^3Qid t—mm^i^mMti.xy^9^h^-y:^=-^i^ (pnp) -ry^ 

-<a v' 2 mM \Z.mmmm (pH 5.5)\zmm'^Ll^tih(D200 ^d tn^L. 
40°C. -^-^ ^ Jl-^ ^ M> 22.5 sec.X 9.75 6^mR!t^^^tc'ik. ^^-T h V ^ 250 
id ^mpL 412 nm UfCo v i^ (DBl^li^M 

mm(Dixt> 'o 20 mM mmmmm (ph 5.5)^ m\^^xmm\^m-^ i^tz, 

fflV^TRf£:$-^. pNP-i^Vu^ K(^=^v^p— /3 -1,6 ^'g'-e 1 

fgi4(DiiJ^{lgtl)<b^^tff^» (^^^m. TBA-30R) ^ffiV^-C^Tofc. 
^^-y-^T'/U 10 jil -JTSW-h LT/-?^:^ h D :7^-/^ (pNP) i/V^=3v'K (^/i^ 
iS'^t^) ^ 2 mM ^^g^^ll®?^ (pH5.5)(^-^fi?-li:Li«^fct>(7) 200 ^l <}r M-^L. 
40°C. i^/i^^ -Ti^ 22.5 sec.T'S/^;$-ti:fcm. i^^-:^ h U 250 h1 
412 nm (Dmytl^^Wl"^ Lfc -9->37"yUS5t5(D-:/^ (7)iiJ^{tSg'^Vjg<D{-t^5 
"9 20 mM mmmnm (pH 5.5)^fflV^-C|Wl#^^PJ^LfCo 
^(D^i^Txmtft^^ 1 -h#^ij:^^^a^ 1 Lfco 
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©Raper, K. B. and Fennell, D. I. 1965. "The genus Aspergillus", 
Williams & Wilkins, Baltimore. 

(DKozakiewicz, Z. 1989. Aspergillus species on stored products. 
Mycological Papers, No. 161, CAB International Mycological Institute. 

©Al-Musallam, A. 1980. "Revision of the black Aspergillus species". 
University of Utrecht, 
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Tto T>^-<yU:3fV^>!> {Aspergillus) JS. -^^v-U-^A 
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^)Z^ V ^ y:^ 7 ( Cryptococcus) ^l^^n/^^T-yiJ^i^ {Microbacterium) 
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{^9 ^%^j.AL(Dmw\\'k^M-r^m.B'j-^M^^ti)^x^^. ^mmcDmm^^ 

— V-r^m.B^h: \^X\-i^J.T(DX, o^iyf-V u;^^ K (D N A*5^c{iR N A) 
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(e) ±|E (a) ~ (d) (DV^-f tL;6^(^l2«c(D7}f y ^ Kfc;^ h y ^v?^ 

(f) ±15 (a) ~ (d) (D\^^'rtit^zw.m(Dn^]) U7t^ vizmmi^^^-r 
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(DM^^BNA ^iggiJ-f-^r ^:;65-e#So 

SSC. 0.5% SDS . SXT'V/N/L'^y. 100 ^g/mli^<>-^ST• DNA ^^if^^^N^ 
^'Vif-v-g Q^^CX-T^ ui^m^y^x:^ y^'^^-t^. ^(D^. 

P 5 V ^ v> =f" =3r y ^ -e ^ ^ L # 7^ p - :/ ^ ;«JP ;t T . 6 8 °C — Rtl 
-rSo ro-:^-^ P 0.1% SDS ^-^tf 6XSSC 1^. ^t^TlO^^rBl. 0.1% 

SDS^^tfGXSSC 4^. 45°C-C 30 ^rHli5fc?^L/cm. h ^ v^;d-i/" ^ :7 ^' - 
^<!: "9 . -fxi--ft^^mKy^4y'^) ^^X-T^ DNA ^ItWi"^ <i: So 

45"C) r <!; cto-C^^ ?tetBI^tt^7i^-ritfe^*#S r <i: ;05-e#5o 
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^mtLXi-i^ ±mM. {Bacillus) Jg. ;^ h 1/ ^ h 

{Streptomyces) S^ ^iJ'h^i^y;;^;;^ {Lactococcus) Jl^O^®. 1^5/;(7^-7 

-f-t^^ {Saccharomyces) f^^rT {Pichia) Jl. ^y^n-v-^ir;^ 
(Kluyveromyces) m^(DmM. T :^^)V^JV7. {Aspergillus) m. ^-v-JJ 

{Penicillium) H y rix'/l^-^ {Trichoderma) JS. y 

{Rhizopus) m>^<0^^mt,^^\-f^^hM^U^}i\^X\t^ ^<^z2.n^ y{ )Vy^ 

fr^m'^X-h^i)^^ PJ! g^m^t* ^ ^-r 6 r. i I:: ct 19 IS 

xno ^tt>x^^, 

^mum. MiipH. ^^pH. SM4#M^4^0ttW/65^>L^/^of::7|s:^P^(Dg| 
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^ 1408~1412H (1982)]. t . C a -S] dNTP#T£T. 
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5/ X y -th — ^ (Nucleic Acids Research) . ^ 12 H 24 H 9441~ 

9456 H (1984)]. mmmm(D%%m.mtL^nm-r it-)-v r-^ ti^u 

Hr^ 5: ;^ h y -. ^ 200#. M 81-88 H (1992). i^-:/. % 102 H 67 
~70 H (1991) ] . dut (dUTPase) b ung ( ^ v^/i' DNA i^' y =i i/^ —if) 
^^^mm-t^:fjll^ i^^^^i- (Kunkel) fe. y^n v^-y^V X 
-:hv'3-:h/u ^ty^ -y-^ac>>— X if USA. H 82 ^488 ~492 

M (1985)]. DNA^y ^ tfS.t>* DNA y i/-if^fflV>ytT>^<— '^^^ 

(Oligonucleotide-directed Dual Amber : OD A ) v^— ^. ^ 152 #. H 
271-275 M (1995). i|^r?^^ 7-289262 ^^^] . DNA if $ -frfc 

mm^ 8-70874-^^$^). BNAm^^R!t^^mi^-r^^ 
>'^^°i^s^fijffl-t-s^fe (it^¥ 8-140685 ^^^R). mmmm(r)mmm\L^H 
MLfz2mm(Dm^mAmyv-('^-'tm\'^fz. pgr {3j:;5;d-?i 

(USP5.512,463). ^mimmMmmB^^m-T ^ -^B. DNA-<^^-i:2 

nm(D-fj^'^~-^m\^f:L pgrjcj:^;^-?^ Cv^— ^. 103^. m 73-^77 n 

(1991)]. T^-^^-^H^^iJffl Lfc PGR J; 6 CH^<2^rj^ WO98/02535 

:y^>^i*^fflV^/c IVIutan (^^^^) -G (^^SitttM). V^fc 
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Mutan (wmmm) -K (^mm±m). oda ^£^fflv^fcMutan mmmm) - 

Express Km (SMit^ti^)^ mmmAm-:fv 4 ^- 1 ii° V2 =i y :^ 7 y 

(Pyrococcus furiosus) S M DNA Ji^y^7^-tf<^fflV^fc QuikChangeTM 
Site-Directed Mutagenesis Kit N^^v^->^ (STRATAGENE) t±M] # 
^fflv^<5r . ^fc. PGR ^fUffl-T 6 =^ 5/ h i: LT. TaKaRa LA 

PGR in vitro Mutagenesis Kit (^M^t^fcM)^ Mutan (^^j^tl) -Super 
Express Km (±mm^±m) ^^fflV^5 r ;65-e t -So 

J: o T Hu^of^ffl ^ ^ i- r <t 75s pitgT'fc 6 „ 
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io^^T. m^\-^ r#|ij (DXaT^ffl Ufc:'9 . (CTC?it:iJ:67^^'-^--°:y 

i,mmx^^. 

17 



wo 00/18931 



PCT/JP99/05346 



p^(7)v5^y =rv-y— tf^5#=m. ±mmi^f^'j^mmm^i^mLw^. ^m. 

;*:^B^O^a^ffiti4^{-#?£-rS#^. fern. ^S^tt^5^mS(7)±# 

T>^^/Udfi/i/>?> — IFO4407 £>t>lcr;^^/^:¥Vl/>^ IAM2020 
^BUl##i:§J& (lifiK ; 0.2%^e^dr>i;^ 0.5%-<yN>', 2%^'/u=i—x, 

o.r/oKH^Po^. o.o5%Mgso, • TH^o. pH5.7) 3o°c ~m.mtommm. 
mmm^^mmmm 0.3%-^:^.. o.^/oKh^po^. o.osroMgso^ • 

TH^o. 2%^m4xV:7°>-. pH5.6) {cv 100 mmuL 6 ^ mm 
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't(D^^^. IFO4407 ^-Ci^^U =^ ^^y—^mm-t 0.129 Wi/ml T'fc ^ . jS 
- ^/Uzniy-^'—ifm^^mm-i 4.34 mH/Tah t. tL IAM2020 i^X^^JV V i^V 
— iffg14« 0.156 m^L/ml X'h "9 . i3 - ^Vi^ =i v^^-if 5.97 

^]!ife#J 2 

HiSM 1 l^tt^oT. T^^^u-^Vu^ yx:)J^:^ IAM2046 *5^^[^^tCHuJ# 

(2%;'ca:*^\ 0.3%^^. O.iyoKH^PO^. 
0.05%MgSO, • TH^O. 3%pI^tt-7=V:/:/, 0.5%y>'h— :^ (0:t:?±M)x 

pH5.6) \cA^m^m^. nmmm^%f:i. 't(D^m. v^^/y v-^s^-iffst^fi 

0.106 mtL/ml Tfc D . ^ v-y-iffgtif* 0.320 "efco/Co 

Tx'i^/W:¥/w;^ :7 5 IAM2046 ^ ffl V ^ T y =i if ^^{^ 

ltS^*2^K<^l^#(^oVN-Cl^f^ bfco T;^-</U=¥/v:^ 7 ^ ;<f ^ :^ IAM2046 
(2%:i^s:*}3\ 0.3%^lt. 0.1%KH2PO,. 0.05%MgSO4 • TH^O. 3% 
^m^T^V-^^) t-#®^^0.1%^II;i6 ^^i^^'—^m^^^ 
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1 0 0 




1 4 5 




17 1 




1 3 6 




2 3 5 




2 11 




18 0 




1 1 6 




113 




16 4 




12 5 




14 3 




12 9 




1 1 6 




14 2 




112 




14 2 




1 5 7 



M(-. T>?>^yi-:3fV^^ IFO4407 ^t>*T^^/U^VUy?> 

IAM2020 \Z.^\^Xi^Wim<09h^f^^hf\.fz.. 
%W\ 4 

^il^^lil. 2-C#?5nfcm^«^f5^5^^ft6,000 ;^7 >y h<D|5Bi{1>5i§III-C^^ 
L/d. ;$):V^-r\ r COiifi^^ 1 ml 20 mM y >'^lifr?^ (pH 6.0) -e 5 mg/ml 
{^P^^tLfcpNP-T'y ^-<n K^?^ 1ml h ^j^^L. 37''CT'^ >dr^^- 
hLfCo U 2. 4. 24. 48 Btrslf^f^f- VT/zU^^H-^-'niHlIIX L. ^^i^n-rh 
(TLC) (^T::/y p<-<n-;^(75j^^^#|§L7to 
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n-;^i:PC{4g{^;^^5' h^m^-e^fCo laS^^^liH^^iJi^S door. 10 
5 



a) 

(^lg*(7):»-^{i^#p3nfci#^^~n x^:^ 10,000min \ 10 min.-Cii'L^^^ ± 

fiftici^f b 10<^»cD 10 mM y >'^^^'y :7T— (pH7.0) LT^^Jfel^ 
T0f$:^fiK#bfco ^ 5: 12,000 min^ 20 min.Til'L-^^gf ^<0± 

mm^^^ (DiFco) 0.2% 

h :y (DIFCO) 0.5% 

{)Hm\Lm 2.0% 

y >-^2 7K* 1 ;^ y (^^^l:^) 0.1% 
WM.'^^^^^y^J^li^'^m Oi-OJ^b^) 0.05% 
±tem^^sitM7Rt^^fi?L. IM:^^. lM7K^'fb-:>- h y '^'i^i-X pH 5.7 
_M^_L_fc. 100 ml n 7 T ^ tc^^-j^m. 12 rc. 20 ^^1. 1 ^J±T'i^ 
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y—Yyy'iP-AiBm) 2.0% 

mt-r hv (mmt"^) 0.3% 

V 1 7km 2 :^ V ^ (mMif^) 0.1% 

mm-^^^^i^^J^7 7k^!l^ (}flUit^) 0.05% 

^m'i^j'^^i^ (?p^M^) 3.0% 

/^V h -;^#80 ( 0 ^^p^pjqx) 0.5% 

I^S LfCo J#i{il 100 ml ^^P:7^;;^=i{c5^jifl. 121°C. 20 5^Pb1. 1 ^/ETigc 



«2 ^.^m ' mm(Dmw-^m 

Suit* itiffimeJc 

i^xVT'^/^-f-* (Bm> 8.3% 
±tamfi)c^)WM7Kt^s^PL. :^«!l9ml^i§«^!i^Wi^5^af^. 12rc. 20 5^ 

ig i: 9 it^S 300 min-\ ;^ ^ h J: "9 1 1 2 B Fsli^ft. 

7^-7 5.0g ^fSMTk 1.5mU^Mt. 100ml^H:^:7^;^=i(^^?^f^, 
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121°C. 20 5^Fb1. l^ffX'i^ffiLT^ffl LfCo 



^ 3 mM • i7kMM(Dm^ 

• Tryptir. sov broth fPIFCQ) 
BACTO Tryptone 
BACTO Soytone 
BACTO Dextrose 



1.7% 
0.3% 
0.2% 
0.5% 
0.25% 



> pH 7.3 ± 0.2 



±iam^^»®i7K(c-j^^?u. mi&ioomi^^ayy^=^\^^^i&^ik. 121°C. 

30t:Ti§«L/Co 

Tjfy-^TT-h^- (0;*:^^) 1.0% 

mW:^^:^(DlFCO) 0.25% 

MT>-^^':>i>. i^ytm.m) 0.1% 

y ^^tk* 2 ;!7 y a mMit^) 0.05% 
iM.m-^^'^-i^'y -^7 A^!^ oriii^t:^) 0.025% 
j^^b;>{7/uv^r>i, (^»^^) 0.0001% 

T7=";^7 y — /U'LG126 (^ism-fb) 0.001% 
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^>^h-^mO (B^^^nmX) 0.5% 

m^Ltzo loomi ^«p:7^;^ = (c^af^, i2i°c. 20 5>Fb1. i^mx^m 

fil <t 9 140 min \ ftiflt#7^"n 1 ml mU. 5 B r^litft. ^a;S^f4^ 

30°CT'^«Lfc:„ 



^ 4 Penicillium multicolor (D1%^ 

-fv^m inmtm 3.0% 

y 7k^ 1 y (Mm^fb^) 0.5% 

^viE^T:/^-!>i. iwitmrn) 0.4% 

0.3% 

rft!j~fv (Mm-fl:) 0.05% 

±t6mfife^!fSM7K{^J^^|L. J#Hill00ml^®P:7^^=i(35}"/if^. i2rc. 
20^^Pb1. l^ffi-e^gcSLT'fgfflLfCo 

27''CT-it«Lfc„ 

^ly h -;^#80 ( 0 ^c^B^o^dnX) 3.0% 

y ^-^2 tK* 1 :^ y •^^ (§1^1^;^) 2.0% 

mMTiy^=^^ m^mm 1.0% 

5 h PIG (TiM: t^'-zi^^t^?.) 3.13% 

T7^";^y-/ULG126 (MS^L) 0.05% 
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mtO ii-S 140 voin\ m^^^'^^ J: 19 1 ml 6 0 R^it*. 

^ 5 Corynebacterium M^^lw^ 









0.2% 




0.1% 




0.4% 




0.15% 


y :/^7K*-:^ h y '^7i^ • 12 7Kfp4^ 


0.15% 




0.02% 




0.0001% 




0.001% 



±tus.f^^mm7i^Kmmi'. im:^^. myi^mit-rhv^-^i^xvin.oi^ 
pMLfc„ mmiomi^mmmmw\^'7^m^. i2rc. 20 ^Pp^. imh-cml 

fiS i: 9 M 300 min-\ ;^ ^ > h i 1 ^-if 2 Bm^m. Um^i"^ 

30°Cl?m«Lfc„ 

:t-r 13 -^U K 0.2% 

0.1% 

^g^T>'^^'^7i^ 0.4% 
V :ym2:^m l:^ V 0.15% 



y ^^tK^-:^ h y a • 12 7K?Pi^ 0.15% 
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i^m-^ y t> A • 7 7k?n#? 0.02% 
BM'B-Wi • li^l^^ 0.0001% 
/^^"^ J>> ' 2 7K^n# 0.001% 

mmLfz. i^miomi^mmm^Wi^'^mk. i2rc. 2o^rHi. i%f±x^mmL 

M <ir 5 siS 140 min\ m^myrn:^,^^) Iml^S, 1 ^m^m. U&^i^ 
30"CTi§«LfCo 

b) mmmmmmm 

pNP- ^-■T'y^^nv/K^^S mg/ml tt^^^o 20 mM i^^MSfliS (pH 
5.5) iZ-mmi^. ^tl^mWMmA tLfc. ir^ ^ -^\) i^^u^yY-^ 

lOmg/ml <!:/^5 J: 9 20inMi^^Mtr/i^ (pH 5.5) (^^i§?L. rtt^SK'^?^ 
B b \^tL^ 

c) ^*SJJ£^;^& 

SK'i^fS A ^-e-r iJ' cijittWtc 100 fil <!r 19 . 100 jxl ^APx. 

37°CCO'ma7k^f4iT'96B#r«1^mSJtS^tTo/c„ g S^HtrsT t^it Lfc^. 100°C. 

io^9-^T'7^SJ^?M^^SL. ^^s:;^:^^ii^T L/C. rtb^g|*Sfc^i^T^^^<t l 

d) ^^i^^o-^ hi^'^:7^' — 

^^SJ^^i^T"^ 20 ^l ^ <b «9 y y/K7)^® (Silica gel 60 F254 [1.05554], 
^/l-^ (Merck) tt) {Z.^i^yV'U. ^jli^itfCo rtl^g^^^^/U : : )^ 
M7K = 3:1:1 <OfiJ^-e^^ tycM^^$«{;iT 2 IhIMP^ t/Co ®r^il^T^}-?il^ 
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mm±i^i^^Mm^. io5°c. mio'^m(D^ii^x^^^^-^tzo 

-To 
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{Aspergillus oryzae) lAM 2769 




T^^>'^=¥/^^ {Aspergillus niger) 
lAM 2020 
IFO 4091 
IFO 9455 

T A A>r O 1 A*? 

lAiVl ZlX) { 




( ^ cfTk^fiTi n 11 c* o T y 7/1 O ^ 7 y O 1 

\.rxbptir^llIU.o iiCUIticiLLlbj 








^ T>£in i nil Jill m 1i1 a r*init rn\ T'fi'O ^^^10 

V. JiGTHCiiii um Ilia Lin 11 111) 1 r w o o o u 




( T>^-rtinil1iiirr» rj£>/^ii mh^nn£i\ 1T^C\ ^19Q7 
\J:GlllCIlIHlIU uGCUmu&IlCtp} LV \J Ox^Vl 




yx^BTllClllIUni jnUlvlCOIOD IrvLVl / lOO 




y ;^yif^ 

V. jxnizop us oryzsL g) ti oivi o o o u 




( f '7/^ rrt r y/»n »• r\iidlliici\ T AA/T ^199 

V xtnizorn u cor p usiiiu^) xr\ivi o i ^ 




yJTvIllZOIIlUCUI^ UllGIlGl Xi: \J 17 # rtV 




V I altirUIIlJ^Ctf*^ tillltSI oUIlll xX' W ij i ^ 1 




\lVlOrLlGTGlla. VlllciCGa. XP W i O i O 


mm 


( f^r*xTr\1-r\r*r%r*r*iic QJhirfi7G\ TAA/T 1990^ 
V K^TyPvOCOCCUS cLlUlUllo) XrVLVX X^^litJ 


mM 


V lYIlCITOOii C LGri UJn cLI/UUxKio C C7ji y ti iVX iJ O O *x 




^ i^r\v*'%mckhk€in1'^r*iiim tn fTJ^nix9iTd:>rj/ic] T'R'O 19079 

V %^UJy 11 tflJciL vC7l J 14 JIJ cLllIlJiAxJlHiXQt^ilCO } XX \J ±.£d\j 1 £d 




{Corynebacterium ammoniagenes) IFO 12612 




3 y ^fw^i^T" y T ^)^^^tiJ>. 

{ Corynebacterium glutamicum) IFO 1318 




{Actinoplanes missouriensis) JCM 3121 
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mmme 

Sfil#«<t K-^J^-^:/ h>'i#ltil (gf»^=^:^ 0.2%. h > 0.5%. "^ K 

[^7)^2%. y 1 y o.i%> 0.05%. pHs.?) i^ir^^ 

y^iS^:^ {Aspergillus fumigatus) IAM2046 ^^WL. 30°C 

0.3%. y >^2 ^ y 0.1%. 5itt^-7i/^>v^'i7i^ 0.05%. ^^i±7=>'-7">' 3%. 
h->?.#80 1%. pH5.6) {'l%^aL. 30°C. 6 0 r«1SlMlt« LfCo 

"^l^ftWt/i^^^^^l^^. 8600 ml ^^^^ 1:6,000 ^ :y h 
COPS^^Sigfll (AIP-1010. mY.l^W) -e 710 ml {^iJt^ U/Co it^??^ 200 ml ^ 
4°C. 15000 rpm. 10 ^r^l^T^il'll^^ii b. ±?t 192 m^^^uS^T ^^^^ A 55.9 
g (50%tS?n) JPx.. 4r-t:— BfeJtr^^LfCo 4°C. 15000 rpm. 10 ^r«1<^)iS'L^:$>g| 

20%tSlPifL^Ti/^^fj7A/20mM y ^^^li^r^ (pH 
6.0) 10mU^^)^?L. 4°C. 15000 rpm. \^ 'JiV^m'h^iiW<k(D k.m^^^\^f^. 
r (7)±-?f 9.5 ml ^. 20%tafPMT f> A//20 mM y l^m.WmW. (pH 

6.0) T'^tll'ft: U/c ^^yUr T — >^ :^ ^ (16x 100mm. 7t>'^-^v'T 
1±M) 20%75^ib 0%(D«5it^T^^^-'> Aji:^?ft^<&Iiai^<i: "9 BS* b/c® 

aS^M^itfCo ^milX L. 10DGi7^A (BIO-RAD t±®^) ^ffl 

V^T25mM h y ^ y -/l-T 5: ^'MSfV^ (pH 8.3) (C^^ ^ T -^i^ b. 25 
mM V^) J —)vr ^^yWmWL (pH8.3) -C^irlb UfcPt-Y ^^'^J^ Mono- 
P;57^A (5x200 mm. 7 r /^"^ v^TttS^) {--fftL. Polybuffer (pH5.0. :7 t 

ju-^-yrttm) -c^ttiL. pH8.3 75^fp pH5.0(7)pHii:^?t;S<^iSi^J; tJPJ^^L 

y =1 iy^'— if H y A (BOEHRINGER 

-MANNHEIM)_1±M) ^SIL/cj:^^. /^^ K(7);K: t ^ (^"^<b{^?ii§f^ ^ tb/cCT!)^ 
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mmm7 

pH2-5 (7)# pH izMM L it 2 mM p NP-:/ y ^ ^ p 400 fil ^ 37''CV 

5 ^^RO-r :/=^r^-<- h L/C, 90 ^il ^1}Ux. 37°CT20 ^^relS^S^^fT 

^.^o/co 0.5M ^m-r h V ^J^mm 500 id ^m^R}t^W±^^t. 420nm(7)^ 
^^^a'J^L?5t4SiJ^^^T/c^ofCo ^(Z)^^. Mii pHtt 2.5-3.0 TfcS-i 
/5S^:6-ofc„ 1iti^**<7)|3]#(Dfgt4^W-t-5@#^(^J:b-<pH3 <b v> 5 J: «9 ^£v^ 

(pH 2.5) -ep^ Lfc 2 mM p NP-:7° y p Ki^?^ 400 jil i^immMm^ 90 
^UD;t 30-65°CT*20 5>^1S^&^fT7'^o/c:„ 0.5Mj^^":h h V ^ J^mm 500 id 

^(Dmm(Dmmmi^m-r^mm\'}:t^6o''cxh 8o%(Dmii^mL^ -\-'^fj:m 

pH^:^tt«i^T<7)j: 5{cLTiij^L7to pH2-5 (Dm~^^>mmnm. 
pHe-8(Dv ^mmwms pii7-io (d^ v i^'^ isiaci-NaOH mmmxmmm 

mW^a ^ 100 i^^n L 37°CT- 1 m^Wm t tclk. ^ O 90 ^ 2 mM p NP-:^ 
y^-<ai/K^^j^ (pH2.5) 400\d^ Sl^CX 5^^m^ hLfzh(DlZ 
m:t 37t:T'20 iJ3^rBljKj^;;^ff o Tt,, 0.5M^^-:h N y r>A^?^500 ^1 ^M^R 

Jh^-ti:, 420 nm <7^B53t>^^iiJ^ Lf&t^yl^^tTT^.^ V^^#f^^4^5fti6fCo 
^O^mpH^^tifipHST- 100%Tfci9. pH3-8T^^-^fcofc„ fit^^S 

pH 4-7 X^m^l^t^. X V) J[£VNpH«£IS-eS 

W^^-^m-tmmmffu^ 20 mM ^' y NaCl-NaOH %mm (pHS ) -e 100 

fip^fRL. zo-55°c(D^\^mx imw\^mk. m^m^^w\%\^m^fz. ^(o 
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t. 3o-6o°c-c\ 6ox:&.±xhmm^ts:m\^^^'f'^:i 

mmm s 

y'l^y^, 1989 (Molecular Cloning"2"'' ed.,Cold Spring Harbor Laboratory 
Press, 1989)) izV^^Xff^tio 
a) ^^PfDNA(Dmm 

i'^^m^y h i^i^m (mm^^:^ 0.2%. -<-^h>' 0.5%. y'V'^m 2%. y 

1 ^ y A 0.1%, fiiit^-^i^'^-v'l^-^ 0.05%. pH5.7) (IT >^^/i-=¥/^^ 
7 5:;!tf^5';^ {Aspergillus fun2igatuslAM2QAQ) ^^ffiU. 30°C. 3 B Ps^JiMi^ 

Michael J Hynes (Molecular and Cellular Biology, 1983, Vol.3, No.8,1430- 
1439)0^&}Ci»^oT. ZQ{im\(D^ — 12.6 mg/ml 

DNA ^ 0.2 ml ^^fCo 
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mmmw 1 

Ala-Ala-Ser-Ala-Ser-Ala-Tyr-Cys-Ser-Asn-Ser-Ala-Gly-Asn-Tyr- 
Lys-Leu-Ser-Ser-Ile-Ala-Ala 

Leu-Met-Thr-Pro-Ala-Gly-Ala-Asn-Phe-Ala-Leu-Met-Arg-His-Thr- 
Ile-Gly-Ala-Ser-Asp-Leu-Ser 

c)PCR t^<t5 DNA-7"n-:/cD{t^ 

m^m^- 3 

5'-ACGAATTCAA(TC)(TA)(CG)IGC(TCAG)GGIAA(TC)TA(TC)AA-3' 

5'-CGGAATTCTA(TC)TG(TC)(TA)(CG)IAA(TC)(TA)(CG)IGC(TCAG)GG-3' 

5'-TCAAGCTTGC(AG)AA(AG)TTIGC(TCAG)CCIGC(TCAG)GG-3' 
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5'-AGAAGCTTGCICC(TAG)ATIGT(AG)TG(TCAG)C(TG)CAT 

z.x\.h<D-f'7 -i-^—tr y^^f^^f^y^ y ^ y^(oVk^WTmK-kmm.}i lt. 

GeneAmp PGR System 9600 (/^°— df- >';n/u-^— (Perkin 
Elmer) |±) ^ffl V^T PGR Sii^^^tT o fco 



<PCRSiS?^> 

10 X PGR S:^L?Mr/[£ (/^°— =3^:^^/^-^— (Perkin Elmer) tt) 10 nl 
dNTPrE-^?^ (# 2mM. — ^rc/u-r— (Perkin Elmer) t±) 10 ^l 



25mMMgCl2 (^> — ^ (Perkin Elmer) ^±) 6 ^l 

^fef^DNA-^^15 (lOOfig/ml) l^l 

40hM • :7°7^-^— 2.5 ^l 

JSIcStK 67.5 jil 



Amplitaq Gold (5 u/jil. /n°— ^ (Perkin Elmer) It) 

0.5 ^l 



<pcRH^^;^^f^> 

;^7^-v^l: (95°C. 9 5^) 

>^ 7^ - 2 : '^t* (94°C . 45 #) 
r--/^ (55T:. l:J» 
#e (72°C. 2 5» 
;^7^-v^3 : #ft (72\:. 10$^) 



1 f--!' ^5^^^ 
30 ^/l- 



1 i^yi^ 



#^tL/c^ 0.27kbp (75 DNAKfrit^ pucl9 (TOYOBO tfc) S^. ^T2 — =:.:y^' 
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d) mBiF-^ ^ y'y V -(Dj^rn 

Y :^ ^;\^ ^jVT. y ^X,^ Total RNA ^ IhI llX L . Poly(A)Quick mRNA 

Isolation Kit {y^Vy^'y-'^ (STRATAGENE) ^±M) ^ffl V^T Poly(A) RNA 
^IS^ tfCo d^^^ ZAP-cDN A Synthesis Kit Vy^i>~-'-y 

(STRATAGENE) \tm) ^ffl V^T cDNA ^-^^ IZAPD^^^- h 
y^i>—> (STRATAGENE) l±M) ^ :y a > Gigapack m Gold 

{:^Vy'^^J—l^ (STRATAGENE) l±^) ^ffl V^T^^ 5/ v^^^ i^' LitfH^^ 

e) it^^^-f^^ y -(Oy^^ y -=^:y^ 

±ia c)Tl§/t 0.27kbp <7) DNA if)t^ DIG-High Prime (-<-yv;^f— vV/n-T 
i^ (BOEHRINGER MANNHEIM) V^TtllSi LfCo m^DNA7°n 

-:^^i:tT. d)-Cit/c3i{5^y'i':/'7 y • vN-f y y ^-Yif-v-a >- 

y hy ^i^—l^ (STRATAGENE) ^±<D4 y h y ^ 3 -Of'TK^ 

i/v' 3 > (/72 wVo Exicision) J; <9 . ^ 1.7kbp (D cDNA ^"a tf-T"^ 
^: KpAFPri ^mtco 

f) ^ssa^jc^;^^ 

(ia^J^-^2) ;55^tt5^n. ^(7) DNA^>i-/6^^v^^y =ii^y-if(^it'f5^i^jtT' 
Sfi^iJH^ 7 

gccgcctctg cttcggctta ctgttccaac tcggccggca actacaagct gtcctccatc 60 
gcagctccgg ttcaaggggc cggaaacccc ggctcggaat cgacctggca attgaccgtt 120 
gacgacactt cgtccggtca caaacagacg atagttgggt tcggtgctgc tgtcactgat 180 
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gccacggtca 


cctcgttcaa 


cactttgtcc gcctccgtgc 


tgcaagactt 


gctcaataaa 


240 


ctgatgacac 


ctgccggggc 


gaactttgct ttgatgcgac 


atactattgg 


ggcttcggat 


300 


ctgtccggtg 


acccagccta 


cacgtacgat gacaatggtg 


ggaaagcgga 


tccgtcactg 


360 


tcgggattca 


acctggggga 


ccgcggaacg gctatggcca 


agatgttggc 


aacaatgaag 


420 


tctctgcagc 


ccaacctcaa 


gatcctcggc tctccctgga 


gtgcaccagg 


atggatgaag 


480 


ctgaacgggg 


tccttgatgg 


caatacgaac aacaacaact 


tgaacgatgg 


atacctaacc 


540 


agtgggggaa 


ccggtagtac 


ggggtatgcc agtcaattcg 


cgcagtactt 


tgtcaagtac 


600 


attcaggcct 


ataagaatct 


cggtgctcac gtcgacgcga 


ttaccatcca 


gaacgagccg 


660 


ctgttcagct 


cagcgggcta 


tcccaccatg tatgtctacg 


attatgagtc 


ggcacagctg 


720 


atccagaact 


acatcggccc 


cgctcttgcc agcgcggggc 


tagatacgga 


aatctgggct 


780 


tatgaccaca 


acacagatgt 


cccgtcgtac ccccagactg 


tccttaacca 


ggccggtcag 


840 


tacgtcaagt 


cggtggcctg 


gcactgctac gctcccaacg 


tcgactggac 


cgtgctcagc 


900 


cagttccaca 


acacaaaccc 


tggagtgaag caatatatga 


ccgagtgctg 


gactccagca 


960 


tctggcgcat 


ggcatcaggc 


ggcggacttc accatgggtc 


ccctgcagaa 


ctgggcctcg 


1020 


ggagtggcag 


catggactct 


gggaaccaac gctcaggatg 


gtccgcatct 


gtccactggc 


1080 


ggctgcgcga 


catgtcaagg 


cttggtgacc atcaacaacg 


gaggatacac 


gctcaacacc 


1140 


gcatactaca 


tgatggcgca 


attcagcaag ttcatgccgc 


ctggtgcgat 


tgtgctcaat 


1200 


ggcagtggca 


gctacacgta 


ctctggcgga ggcggtatcc 


agtccgtggc 


ttccttgaat 


1260 


cccgatggaa 


cccgcactgt 


ggttattgaa aacacttttg 


gcaatgatgt 


ctatgtgact 


1320 


gtcactatga 


agagcgggca 


gaagtggagt gggaacgccc 


ctagccaatc 


cgtgactacc 


1380 


tgggttcttc 


catctgcttg 


a 






1401 



Ala Ala Ser Ala Ser Ala Tyr Cys Ser Asn Ser Ala 61y Asn Tyr Lys 

1 5 10 15 

Leu Ser Ser He Ala Ala Pro Val Gin Gly Ala Gly Asn Pro Gly Ser 

20 25 30 

61u Ser Thr Trp Gin Leu Thr Val Asp Asp Thr Ser Ser Gly His Lys 
35 40 45 
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Gin Thr He Val Gly Phe Gly Ala Ala Val Thr Asp Ala Thr Val Thr 
50 55 60 

Ser Phe Asn Thr Leu Ser Ala Ser Val Leu Gin Asp Leu Leu Asn Lys 
65 70 75 80 

Leu Met Thr Pro Ala Gly Ala Asn Phe Ala Leu Met Arg His Thr He 
85 90 95 

Gly Ala Ser Asp Leu Ser Gly Asp Pro Ala Tyr Thr Tyr Asp Asp Asn 
100 105 110 

Gly Gly Lys Ala Asp Pro Ser Leu Ser Gly Phe Asn Leu Gly Asp Arg 
115 120 125 

Gly Thr Ala Met Ala Lys Met Leu Ala Thr Met Lys Ser Leu Gin Pro 
130 135 140 

Asn Leu Lys He Leu Gly Ser Pro Trp Ser Ala Pro Gly Trp Met Lys 
145 150 155 160 

Leu Asn Gly Val Leu Asp Gly Asn Thr Asn Asn Asn Asn Leu Asn Asp 
165 170 175 

Gly Tyr Leu Thr Ser Gly Gly Thr Gly Ser Thr Gly Tyr Ala Ser Gin 
180 185 190 

Phe Ala Gin Tyr Phe Val Lys Tyr He Gin Ala Tyr Lys Asn Leu Gly 
195 200 205 

Ala His Val Asp Ala He Thr He Gin Asn Glu Pro Leu Phe Ser Ser 
210 215 220 

Ala Gly Tyr Pro Thr Met Tyr Val Tyr Asp Tyr Glu Ser Ala Gin Leu 
225 230 235 240 

He Gin Asn Tyr He Gly Pro Ala Leu Ala Ser Ala Gly Leu Asp Thr 
245 250 255 

Glu He Trp Ala Tyr Asp His Asn Thr Asp Val Pro Ser Tyr Pro Gin 
260 265 270 

Thr Val Leu Asn Gin Ala Gly Gin Tyr Val Lys Ser Val Ala Trp His 
275 280 285 

Cys Tyr Ala Pro Asn Val Asp Trp Thr Val Leu Ser Gin Phe His Asn 
290 295 300 

Thr Asn Pro Gly Val Lys Gin Tyr Met Thr Glu Cys Trp Thr Pro Ala 
305 310 315 320 

Ser Gly Ala Trp His Gin Ala Ala Asp Phe Thr Met Gly Pro Leu Gin 
325 330 335 

Asn Trp Ala Ser Gly Val Ala Ala Trp Thr Leu Gly Thr Asn Ala Gin 
340 345 350 
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Asp Gly Pro His Leu Ser Thr Gly Gly Cys Ala Thr Cys Gin Gly Leu 
355 360 365 

Val Thr He Asn Asn Gly Gly Tyr Thr Leu Asn Thr Ala Tyr Tyr Met 
370 375 380 

Met Ala Gin Phe Ser Lys Phe Met Pro Pro Gly Ala He Val Leu Asn 
385 390 395 400 

Gly Ser Gly Ser Tyr Thr Tyr Ser Gly Gly Gly Gly He Gin Ser Val 
405 410 415 

Ala Ser Leu Asn Pro Asp Gly Thr Arg Thr Val Val He Glu Asn Thr 
420 425 430 

Phe Gly Asn Asp Val Tyr Val Thr Val Thr Met Lys Ser Gly Gin Lys 
435 440 445 

Trp Ser Gly Asn Ala Pro Ser Gin Ser Val Thr Thr Trp Val Leu Pro 
450 455 460 

Ser Ala 
465 



ggcgacacca gaaagcaacc aagagcacga cacggactta tttctctttg aca atg 56 

Met 

cgt ata tct gtc ggt get ctg ctt ggc ttg aca gcc ctg agt cat gcc 104 
Arg He Ser Val Gly Ala Leu Leu Gly Leu Thr Ala Leu Ser His Ala 
-20 -15 -10 

a ca aca g a g aaa cga gcc gcc tct get teg g et t ac tgt tec aac teg 152 
Thr Thr Glu Lys Arg Ala Ala Ser Ala Ser Ala Tyr Cys Ser Asn Ser 
-5 -11 5 10 
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gcc ggc aac tac aag ctg tec tec ate gca get eeg gtt eaa ggg gee 200 
Ala Gly Asn Tyr Lys Leu Ser Ser He Ala Ala Pro Val Gin Gly Ala 
.15 20 25 

gga aac eee ggc teg gaa teg aec tgg eaa ttg ace gtt gae gae act 248 
Gly Asn Pro Gly Ser Glu Ser Thr Trp Gin Leu Thr Val Asp Asp Thr 
30 35 40 

teg tec ggt cac aaa cag aeg ata gtt ggg tte ggt get get gtc act 296 
Ser Ser Gly His Lys Gin Thr He Val Gly Phe Gly Ala Ala Val Thr 
45 50 55 

gat gee aeg gtc aec teg tte aac act ttg tec gee tec gtg ctg eaa 344 
Asp Ala Thr Val Thr Ser Phe Asn Thr Leu Ser Ala Ser Val Leu Gin 
60 65 70 75 

gae ttg etc aat aaa ctg atg aca ect gee ggg geg aac ttt get ttg 392 
Asp Leu Leu Asn Lys Leu Met Thr Pro Ala Gly Ala Asn Phe Ala Leu 
80 85 90 

atg ega cat act att ggg get teg gat ctg tee ggt gae cea gee tac 440 
Met Arg His Thr He Gly Ala Ser Asp Leu Ser Gly Asp Pro Ala Tyr 
95 100 105 

aeg tac gat gae aat ggt ggg aaa gcg gat eeg tea ctg teg gga tte 488 
Thr Tyr Asp Asp Asn Gly Gly Lys Ala Asp Pro Ser Leu Ser Gly Phe 
110 115 120 

aac ctg ggg gae ege gga aeg get atg gee aag atg ttg gca aca atg 536 
Asn Leu Gly Asp Arg Gly Thr Ala Met Ala Lys Met Leu Ala Thr Met 
125 130 135 

aag tet ctg cag eee aac etc aag ate etc ggc tet eee tgg agt gca 584 
Lys Ser Leu Gin Pro Asn Leu Lys He Leu Gly Ser Pro Trp Ser Ala 
140 145 150 155 

cea gga tgg atg aag ctg aac ggg gtc ett gat ggc aat aeg aac aac 632 
Pro Gly Trp Met Lys Leu Asn Gly Val Leu Asp Gly Asn Thr Asn Asn 
160 165 170 

aac aac ttg aac gat gga tac eta ace agt ggg gga ace ggt agt aeg 680 
Asn Asn Leu Asn Asp Gly Tyr Leu Thr Ser Gly Gly Thr Gly Ser Thr 
175 180 185 

ggg tat gee agt eaa tte gcg cag tac ttt gtc aag tac att cag gcc 728 
Gly Tyr Ala Ser Gin Phe Ala Gin Tyr Phe Val Lys Tyr He Gin Ala 
190 195 200 

tat aag aat etc ggt get cac gtc gae geg att aec ate cag aac gag 776 
Tyr Lys Asn Leu Gly Ala His Val Asp Ala He Thr He Gin Asn Glu 
205 210 215 

ccg ctg tte age tea geg ggc tat ecc aec atg tat gtc tac gat tat 824 
Pro Leu Phe Ser Ser Ala Gly Tyr Pro Thr Met Tyr Val Tyr Asp Tyr 
220 225 230 235 
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gag teg gca cag ctg ate cag aac tac ate gge ecc get ctt gee age 872 
Glu Ser Ala Gin Leu He Gin Asn Tyr He Gly Pro Ala Leu Ala Ser 
240 245 250 

gcg ggg eta gat acg gaa ate tgg get tat gae eae aac aca gat gtc 920 
Ala Gly Leu Asp Thr Glu He Trp Ala Tyr Asp His Asn Thr Asp Val 
255 260 265 

eeg teg tae eec eag act gtc ett aac cag gee ggt cag tac gtc aag 968 
Pro Ser Tyr Pro Gin Thr Val Leu Asn Gin Ala Gly Gin Tyr Val Lys 
270 275 280 

teg gtg gee tgg eae tgc tac get ecc aac gtc gae tgg ace gtg etc 1016 
Ser Val Ala Trp His Cys Tyr Ala Pro Asn Val Asp Trp Thr Val Leu 
285 290 295 

age eag ttc eae aac aca aac ect gga gtg aag eaa tat atg ace gag 1064 
Ser Gin Phe His Asn Thr Asn Pro Gly Val Lys Gin Tyr Met Thr Glu 
300 305 310 315 

tgc tgg act cea gca tet ggc gca tgg cat eag gcg gcg gae ttc ace 1112 
Cys Trp Thr Pro Ala Ser Gly Ala Trp His Gin Ala Ala Asp Phe Thr 
320 325 330 

atg ggt eec ctg cag aac tgg gee teg gga gtg gca gca tgg act ctg 1160 
Met Gly Pro Leu Gin Asn Trp Ala Ser Gly Val Ala Ala Trp Thr Leu 
335 340 345 

gga ace aac get cag gat ggt eeg eat ctg tec act ggc ggc tgc gcg 1208 
Gly Thr Asn Ala Gin Asp Gly Pro His Leu Ser Thr Gly Gly Cys Ala 
350 355 360 

aca tgt caa gge ttg gtg ace ate aac aac gga gga tac acg etc aac 1256 
Thr Cys Gin Gly Leu Val Thr He Asn Asn Gly Gly Tyr Thr Leu Asn 
365 370 375 

ace gca tac tac atg atg gcg eaa ttc age aag ttc atg eeg ect ggt 1304 
Thr Ala Tyr Tyr Met Met Ala Gin Phe Ser Lys Phe Met Pro Pro Gly 
380 385 390 395 

gcg att gtg etc aat ggc agt gge age tac acg tac tet gge gga ggc 1352 
Ala He Val Leu Asn Gly Ser Gly Ser Tyr Thr Tyr Ser Gly Gly Gly 
400 405 410 

ggt ate eag tec gtg get tec ttg aat ecc gat gga ace cge act gtg 1400 
Gly He Gin Ser Val Ala Ser Leu Asn Pro Asp Gly Thr Arg Thr Val 
415 420 425 

gtt att gaa aac act ttt ggc aat gat gtc tat gtg act gtc act atg 1448 
Val He Glu Asn Thr Phe Gly Asn Asp Val Tyr Val Thr Val Thr Met 
430 435 440 



aag-agG-ggg-cag-aag_tgg_agt_ggg_aac_g.c^cct^agc^ca^ 
Lys Ser Gly Gin Lys Trp Ser Gly Asn Ala Pro Ser Gin Ser Val Thr 
445 450 455 



1496 
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acc tgg gtt ctt cca tct get tga aaagagtgta gtttcagatg gttagatatg 1550 
Thr Trp Val Leu Pro Ser Ala 



tattgaagag tagcgcttgg agacatcaat agcctttttc taattacatg tcgtgcagct 1610 



ia^ij#^ 1 0 

Met Arg He Ser Val Gly Ala Leu Leu Gly Leu Thr Ala Leu Ser His 
15 10 15 

Ala Thr Thr 61 u Lys Arg Ala Ala Ser Ala Ser Ala Tyr Cys Ser Asn 
20 25 30 

Ser Ala Gly Asn Tyr Lys Leu Ser Ser He Ala Ala Pro Val Gin Gly 
35 40 45 

Ala Gly Asn Pro Gly Ser Glu Ser Thr Trp Gin Leu Thr Val Asp Asp 
50 55 60 

Thr Ser Ser Gly His Lys Gin Thr He Val Gly Phe Gly Ala Ala Val 
65 70 75 80 

Thr Asp Ala Thr Val Thr Ser Phe Asn Thr Leu Ser Ala Ser Val Leu 
85 90 95 

Gin Asp Leu Leu Asn Lys Leu Met Thr Pro Ala Gly Ala Asn Phe Ala 
100 105 110 

Leu Met Arg His Thr He Gly Ala Ser Asp Leu Ser Gly Asp Pro Ala 
115 120 125 

Tyr Thr Tyr Asp Asp Asn Gly Gly Lys Ala Asp Pro Ser Leu Ser Gly 
130 135 140 

Phe Asn Leu Gly Asp Arg Gly Thr Ala Met Ala Lys Met Leu Ala Thr 
145 150 155 160 

Met Lys Ser Leu Gin Pro Asn Leu Lys He Leu Gly Ser Pro Trp Ser 
165 170 175 

Ala Pro Gly Trp Met Lys Leu Asn Gly Val Leu Asp Gly Asn Thr Asn 
180 185 190 

Asn Asn Asn Leu Asn Asp Gly Tyr Leu Thr Ser Gly Gly Thr Gly Ser 
195 200 205 

Thr Gly Tyr Ala Ser Gin Phe Ala Gin Tyr Phe Val Lys Tyr He Gin 



460 



465 



tccaaaaaaa aaaaaaaaaa aaaaaaaaaa aactcga 



1647 



210 



215 



220 



40 



wo 00/18931 



PCT/JP99/05346 



Ala Tyr Lys Asn Leu Gly Ala His Val Asp Ala He Thr He Gin Asn 
225 230 235 240 

Glu Pro Leu Phe Ser Ser Ala Gly Tyr Pro Thr Met Tyr Val Tyr Asp 
245 250 255 

Tyr Glu Ser Ala Gin Leu He Gin Asn Tyr He Gly Pro Ala Leu Ala 
260 265 270 

Ser Ala Gly Leu Asp Thr Glu He Trp Ala Tyr Asp His Asn Thr Asp 
275 280 285 

Val Pro Ser Tyr Pro Gin Thr Val Leu Asn Gin Ala Gly Gin Tyr Val 
290 295 300 

Lys Ser Val Ala Trp His Cys Tyr Ala Pro Asn Val Asp Trp Thr Val 
305 310 315 320 

Leu Ser Gin Phe His Asn Thr Asn Pro Gly Val Lys Gin Tyr Met Thr 
325 330 335 

Glu Cys Trp Thr Pro Ala Ser Gly Ala Trp His Gin Ala Ala Asp Phe 
340 345 350 

Thr Met Gly Pro Leu Gin Asn Trp Ala Ser Gly Val Ala Ala Trp Thr 
355 360 365 

Leu Gly Thr Asn Ala Gin Asp Gly Pro His Leu Ser Thr Gly Gly Cys 
370 375 380 

Ala Thr Cys Gin Gly Leu Val Thr He Asn Asn Gly Gly Tyr Thr Leu 
385 390 395 400 

Asn Thr Ala Tyr Tyr Met Met Ala Gin Phe Ser Lys Phe Met Pro Pro 
405 410 415 

Gly Ala He Val Leu Asn Gly Ser Gly Ser Tyr Thr Tyr Ser Gly Gly 
420 425 430 

Gly Gly He Gin Ser Val Ala Ser Leu Asn Pro Asp Gly Thr Arg Thr 
435 440 445 

Val Val He Glu Asn Thr Phe Gly Asn Asp Val Tyr Val Thr Val Thr 
450 455 460 

Met Lys Ser Gly Gin Lys Trp Ser Gly Asn Ala Pro Ser Gin Ser Val 
465 470 475 480 

Thr Thr Trp Val Leu Pro Ser Ala 
485 



mm 9 
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a) m^:ti±^y h<Dmm 

^ n-:n>'^-$tlfc:3t^-7-;a^y y ^ -<p v/^— tf it^5^-Cfe^;i)^^"/0^^^tlf-t• 
{Aspergillus oryzae) ^ :t! T ^ "7 —if ^^ts^ V ^ ^ K pTG-Taa (Kato M, 
Aoyama A, Naruse F, Kobayashi T, Tsukagoshi N (1997) An Aspergillus 
nidulans nucleai protein, AnCP.involved in enhancement of Taka-amylase A 
gene expression binds to the CCAAT-containing taaG2,ajndS,and gatA 
promoters. Mol Gen Genet 254:119-126) ^ilMi 
r^^-^-TAAS' 

sa^ijs-^ 1 0 

5'-GGGCCTGCAGGAATTCATGGTGTT-3' 

ga^ij#-^i 1 

5'-CGAGCCGGGGTTTCCGTCCGCAGGCGTTGC-3' 

mm DNA mm (so ^g/ml) i jii 

50 -ir • ^^^'v'— 1 ^l 

50 ^M r v^i?:/^^. • •T'^^-^— i 

MW7k 22 ^il 

Premix Taq (EX Taq Version TaKaRa) 23 id 



<PCRS^£:^{4^> 
y^'r — i^ 1 : 
— 2 : 



(95°C. 1^) 
(95°C. 1^) 
r^-yu (SSt:. 15» 



1 f-^ ^5'/^ 
30 f-'T ^/u 
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y^'r — V^ 3 : 



1 -^4 ^ 



%fz.. WK^^t^-fvy^^ KpAFPri $:^M<b ty^-r -v-dPCS' 
gS^im^l 2 

5'-GCAACGCCTGCGGACGGAAACCCCGGCTCG -3' 

i:7^^-('-7-PC3' 

5'-GCGCAAGCTTGGAAGCTGCACGACATGTAA-3' 

^^\z.^-7 7 ^ y^^-y V^mUU^'\k. :/^-i'-v-TAA 5 * i::/^^-^-PC 
3' -CP C RdTiiiliSL^^irV h ^^tfco r (7) :7 7 ^ ^ h fiT 

;^-yif {Aspergillus oryzae) ^ t)T X=7—^(0'fn^~-'^ — t^h^Wi^ ^ 

/^°^WN^5#gT 5; y^$T'<t. 13 -7"y ^-<p iyy— iffifeS^ :^^-^°^SN7l^ 

Pggim Sse8387I b Hindlll T'^S LHHlX LfCo 

^-5;^.-^— -SM^fipTG-Taa ^mMt L. ^ ^ -^>-TAAH 

ga^ij»-§- 1 4 

5'-GCGCAAGCTTTGAAGGGTGGAGAGT-3' 

_iaM_^_l_5 
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5'-GCGCCCTGCAGGTCTAGAATTCCTAGTGGTT-3' 

LT$)6o yV'^f^^l^V^mmmm'Rxn&mt SseSaSTIT'^StHlllXtfCo 

-^-:*-ii^E^T'*)5:tnf-v;^>-.5'-y ^g^fl^^^gl^ (pyr4) ^^t^-f^^ 
^ KpTGl (KatoM (1997) Mol Gen Genet 254:119-126) ^^JPS^^ Sse8387I 

^<DZ-D(Dyy^;^yV^mi(^\.fz-fy7.?. KpAFPriEl (-^-:*~it{E^(D 
;^rRl}->t* LT)ii;^f6j) i pAFPriE2 im^i^) ^ntz.. 

^^mm,ikmmm (pyrG) ^Tfo^TX^/U^Vu;^ ^v^^^ 
{Aspergillus nidulans) G191 (Kato M (1997) Mol Gen Genet 254:119- 
126)^^^i§M (2% ^yuhjxde;^ Y=7^ V. 0.1% -^"T'hV. 2% ^Vun-^, 
0.1% !>yv?^. 2 jig/mlp-T^ y pH6.5) J'^SL. 30°C18 BtPslfig 

<ir5i§«-r-5o J: t. T^h h:?^^;^ h^?^ (0.8MNaCl. 

lOmM NaHaPO^. 20mM CaCla. 3.75mg/ml Novozyme234) \Z.Wmk. 30t:. 
l^WiUtb-t^. J: "5 ■T'n h:/^;^ h^HJUXL. 1500 rpm. 5 ^9•ii'L>:9• 

il^^J:«9. h^^;^ h^^^i^i: tTtffc. r(D2t®tj^ 0.8MNaCl-^?^ 
ClML. 1500 rpm. 5 ^^ji-D:?^^}^ i ^9 it^t/^^i^^Co 0.8M NaCl/50 mM 

Q>z.Q\mm.\^^mm\^. 1500 rpm. h':^m.>h'^m\^^'o'(kMm-k%m:L. ji^s 

OO.SMNaCl • 50mMCaCl2^-/j£}-ML. -fu "7 7. VmWL-%:m^. 
r(Dy^P h:/^;?^ h^^f^ 50 uK-l. 20 fig DNA^^S, 12.5jil(D PEG 
(25% PEG6000/50 mM CaCy 10 mM Tris-HCl (pH7.5)) ^Mx.U'B-^ik. 7K 
-h}^ 20 ^^HfiLTto /j^fC 0.5 ml (D PEG ^J^JP^^-a-f^. 7K-t(^ 5 :9-#fi Lfc„ 
^t:: 1 mlO 0.8MNaCl/50 mM CaCl2^-/j^^^n;t^l'g^Lfc<, :i Oj^-a^^^ 0.5 ml 

'^^i6 50°Ci'^^?aLT*5V^f' 15ml(D2%T:^' — ^-^tfS^JtJfe (0.6% 
NaNOg, llmMKHaPO^. 7 mM KCl. 1.2M y^Uh'h— /i^, 0.05% MgSO^ • 
7H2O, 1% i^/Pn-^, 2fig/mlp-r 5y^S#^. pH6.5) tm^L^>-Y- 

44 



wo 00/18931 



PCT/JP99/05346 



pTGls pAFPriElx p AFPriE2 (73 "7 ^ 5: K DNA tCOV^TfTo 

h±{^I±}mLfc=' p^-^rov^T^l!a^5^gf LfCo pTGl 15*5^. 
pAFPriEl 7!)^iba23m. pAFPriE2 -^^hii 13 ^.(Dmn^^W^Mm i^tio 

c) ?f^Kls^t*(7)fW 

mW^t^W<DWBnvTGl-f)^hn8^. pAFPriEl yO^^jfl 181*. pAFPriE2 
12t*ic:oVN-CtTo/co ^?f$«fe^^^^^oV^T^*^Mf^lS>itl^^ (1% 
i;-<^h>. 0.5%KH2PO4. 0.1%NaNO3. 0.05% MgS04 • 7H2O. 2% -^/Uh 
-P^^ 4jig/ml p-T5:/^S#^> 0.1% hlx — y?.^ :/ h^V^ (Trace 
element solution) ) (Core DJ., Biochem. Biophys. Acta 1966, 113 P. 51- 

56) i^^5gL. 3o°c 96 m^M 1 0 i^ti. 48 p#Fp^. 72 Btrai. dGm^tm 

mm^^^^V '^^L. 5i§f^(D;E>VlS{::oVNTf&t4^M^bfCo pTGl. 
pAFPriE2 (D^W^^^ t:: o V ^ T V ^-f tt. t> ^^fStt fififelS $ tb :^)^ o fc t)^ . 
pAFPriEl (D^m^^W 5 l*(::ov^-CB?^f§t4;05?ft5B$nfcio 
^Jlfe^i] 1 0 

liMfiSffl • 7K«^<75#^ (^73lH)B«^^b^^b^^) 11-56299 

• ;t7 h (DVk^W'^Wi^'i Molecular and Cellular Biology Vol. 3 

ppl430- 1439 (1983) (^t*&oTfT ''cfofCo ?M0<Z)^fe#: DNA (Df^g^fi^S <t H 
?i<7);^j£ (Biochim. Biophys. Acta Vol.72. pp619-629. 1963^) (-t»^o 
TfTT^^ o fco J^l^ffi <^^fe#^ DNA lefuji h<D:)5m (Biosci.Biotec.Biochem. 
Vol.60. PP1331-1338. 1996 ¥) l-t^ oTilM bfCo 
roj: e» ^c^#PJnfc^S^fe^^sDNAl0^g^T;^-</^^/^^ :7 
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{Aspergillus.fumigatus) ^ T^^/l^^^/^^ y if {Aspergillus.oryzae) s T 

{Aspergillus niger) . T ^^^jV^jVT^ r=^^7^>^ 

{Aspergillus aculaetus) ^ ^=^i^])^J^ Vyi^i'-^ {Penicillium 
lilacinum) ^ -^=^1/^)^2^ y^^iJ^l/T- {Penicillium decumbence) ^ ^ ^ v' y 
^ Jx -7 "7— {Penicillium multicolar) . ^^n-^^-fer^ m.-^—y -4 

{ Talaromyces emersonii) ^ ^/U^jiI/t ^~)r-^T {Mortierella vinacea) s 
^ Y^ytlT. T /I- 1' y >^ ( Cryptococcus albidus) . ^ly^^^-^i^T^y-^i^ 
T^y^^T i/^y^ { Corynebacterium ammmoniagenes) s =iy^^^:^''7"yT 

^t) ( Corynebacterium glutamicum) ^ i'!^x=iy<^'rV^J^ T/U:^ 
l/irv;^ {Microbacterium arborescens) ^ ^ y rj/ is. /Un' i^-yu A 

{Penicillium rugolosum) (7)^^ BamHI T\ y y'T'^ y if ^ {Rhizopus 
oryzae) ^ y ^ A =1 — "fi/y:^ {Rhizomucor pusillus) ^ D :/M,=i—/U ^ 
— {Rhizomucor miehei) . T^=^yy'yy^ ^ :X~V ^yi^y^ 

{Actinoplanes missouriensis) (D^-^, EcoRI Ti^'fb L l%T:*^c — ;^y>'K^ 

DNA^-:^-r n:/^ l^zf ^ X2 ^ h DIG i^T^T-J^^y V y 

-if i^fSlOSimoillK^KffJt p (j55cl«t>-7°y ^-<p v-y-ifit^HT-O^Jtit 

^(D^m^ ^^-f yy y-rif-v3 >'^f^ (5 x ssc. 1% :/n -7dr>>^-^ij^ 

0.1%N-^ "i^n^yUif/Urj v'^i- h y r^/A, 0.02%SDS. 68°C. -fife), 

(GxSSC. 0.1% SDS. 5 min. X 2 t 6xSSC^ 0.1% SDS. 45°Cs 15 

min.x2) T'ltffiSr^T/c^ofccb r mm'^B.'i'-^y' ^ v V \^f^\tm.\^'y ^'-T )\y 
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^0^7. {Aspergillus fumigatus) IAM2020 S ^(Di^^ m <D ]) =i ^ — if 

T :^^)\'-^}\^^ yi']}-^ {Aspergillus oryzae) ^ T :^^J\y^ Ji-:^ 
=-ii— {Aspergillus niger) ^ T 7^ ^ T^a.^^;^ {Aspergillus 

aculeatus) ^ > y r> A =7 — {Penicillium multicoloi) ^ 

i^ y ^ v^-t- A {Penicillium lilacinum) . ny^./^i^v^y^^A ri^'^=^T 
-JVT^ {Corynebacterium ammoniagenes) ^ =1 ]) /< ^ ]) T ^'/^-^ ^ ti 
( Corynebacterium glutamicum) (1 J; 0 :^ h y > v^— L V ^^f*|^(75 

(5xSSC. -^U. 10^<t4xSSC. 68t:. 30 ^j") i^^BV^T t 
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Rn 



Rq 



(Glycitin) 
(Genistin) 
(Daidzin) 



(Acetyldaidzin) 



446.4 



432.4 



416.4 



Tir5^/u>r' y v^5=-> 458.4 
(Acetylglycitin) 

T^l=f-)V^::.y^=f-l^ 474.7 
( Ac etyl genistin ) 



458.4 



(Malonylglycitin ) 

518.4 

(Malonylgenistin) 

-^p^/l/^Vv^^ 502.4 
( Malon yl daidzin ) 



H 



OH 



H 



H 



OH 



H 



H 



OH 



H 



OCH3 H 
H H 



H 



H 



H 



H 



H 



H 



OCH3 COCH. 



COCH, 



COCK, 



2 mM 
2 mM 
2 mM 
2 mM 
2 mM 
2 mM 



OCH3 COCH2COOH 2mM 



COCH9COOH 2 mM 



COCHXOOH 2mM 



CH2OR3 




OH 



OH 

T-ti^yUi/" y v/^>- (Acetylglycitin), Tir^/Pyr^>5.^> 
(Acetylgenistin) . Tir f^/I^^-f v?^ (Acetyldaidzin), xi =:. fV ^' ^) =f- ly 
(Malonylglycitin) , u =.}V^ (Malonylgenistin) , -rxi^-jv^yi V 
V (Malonyldaidzin) (JS^±:7 nlJ^IUpO ^ -rtt ^ y{ :^ ^ \±.WM) 
JU^/UP. {Asp. fumigatus) ifeVMi^r^ y t> A ■^/U'f-^^ — 

{Pen. multicolar) t^hmWiX^fz-'J ^) ^ ^—^mMW.tT > K*^(7) 
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^mm^ 20 mM mmmmm (pH4.o) t-^^rl-c. i.ss 

AU/ml i: 2 mM ^ y 7 ^ /i< (12.5 id) . 20 mM m^MmMt (87.5 ^il) . 

(25^1) ^^Px.55°C -eSfS^^ftT^CofCo -Kl^i^f^ Ix 3. 6B#FB^-e25nl 
^-o-t'^y'V ^^^^nti\^\ Lfcif y — 75 m1> tK 900 ^il 

^J5P;t:7^/L^^— Mi§ (0.2 nm) Lfcf^TK-CMt^: 2.5 -ft^lR Lfco r 1 ml ^ 
HPLC -eJ^?tff L/c (HPLC^#. ;(7^A : ODS80TM (My-). MMW. : Tir 

^M^^ L Tte ^ o /c ^/'/u =i y — tf {i v ^ -f mm i/Vi^ = K J: < 

mmm 1 2 

uj^?e<7)^^^ 2kg ^ ioo°c. 10 ^-ei^iTk^im mmm^y^r-^ :^'^h 

P2 0 (H^^b^li^) ^ofofci;^ AtC^tH". y^/L-^y y-^v- K^@^^ 
^-arfco ^yJ^^^^y}^'yf^V^~-^(Dm2m(Dm.-^^y^. 20%^ / — /UT'j5fc 
#Ufcft. 100% p< ^ y — /i^-^?B?^^Lfc;^'t'^'-/i--^y ^ K^IhUIX Lfc^ 

[HlilX$nfc;J--('^"^/i-:/y y-<o K^-^tf^ ^ y — /^^?K^^<7)t^^^L. ;^ 

mmm 4 -e# p^n/cm^^M^iS 1 mi ^ 20 mM y i^mmnm (ph 6.o)-e 5 

mgJmUzmm^ntc:^-^ 7<-<PiX K?^?^ 1 ml t 37°C-e 

24B#^T-e-r K #'9(D^fife^'B-tfe^^ (z-^^^^-lO^) (^J:'9l)i 

m.mmm^m^mi'&m (ioo°c. 105^) Lfct3(7^i^fflv^fcli-^^c*DV^-c{i. 

tC(i;^-('-ir^;^/U^y y □ v- K^<Dga^(^;0^ ^ # fife^J-T 5 T i/' y =i^^jS^ 
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MMM 1 3 

"mmm 1 5 

^ AClS^^^-a: 50%^ ^ y —juXil^mk. 100%^ ^ y —/uxm^ L^^^jj^l/— 
5mg/ml {^mm Lfzmm^ O.SAU (D||JS^'J4 (CTj^Lfc&^^^j^SfiJt^SS^^iJ 6 

\z7jki.tzmmmmm^m:ts7°cx24mm4 hLtzcDib. Rjt^m^ 

TLc x^^m i^fco ^(Di^^mmmmRxj^mmmmmxr.m'^^v /^a-^tr 
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mmm i e 

^> Kid ^^^jsje^li^ y >^~^^/^^^^#^0/^^/--^Ba*Sf*:^ ^ >^ t^';^-y?>ia 

mmm 1 7 

MMM 1 8 

%W\ 1 9 

^JS^ij4 ^c7F-r#Mg|*^s^fflv^r5!5!7-r ^.i: e !7-r >'(c 0.5 au (dw-m^ 
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mi^m 2 0 

mmmA t ^-^^rnhMz-^nmrnmrnmrn imity^ Y^m\ (m^p"p : 

100%. mWMjt) Iml <!:^^g^L37°CtrT-fife (14 B#Fb1) ^l^^=^^-V\^. 

m^tmm^ntL. %fz.:L(D^m\t'mMmmmm^ ioo°c-e lo ji^mmw-Mmx^ 
mmm 2 1 

m^^MM (lOO^C. 10^) \^fz.ii<DX\-tZ.(D^ofl'^^\^W.^htifli)^^tLo 

mmm 2 2 

^JS«^'J 6 (DftMSI^^flJJ.'l'^^^'^^^^'^'-'^^'t"*^ l.OAU/ml b 2.5%7 
ai^vf^-zuT/^^-z^^^tfT-fe h:^ h y (200 ml). 10%^ y ^ -<n 
20 mM (250 ^1). ^LT^^^ti^ (50 ^l) ^^)P;t. SS'C-CRI^;^ 

no/Co ^f£;^^6 0trpSlX'll-T$^±. v^^^;Uai-x/U500 nl^:dn;^. is 

HP-20 7^ ^i^i^iiit. M^^il-f r ^ T«(7)7'y 7«-<n-;^^|^* 
-fL^^^ir'^ii^\QO\i\\^Um\^. 20h1^TLC7'1— K{^;^4<:y h LT. S 

^ T 3 - $ -fr . - mia:^^^ $r ^gfe-^ ^ r <^ b o fc » 
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:^mmicx^. ff^/^@^^-c^6. 13 -■^D /^u^y \''RxJ/xitmisl't?>- 
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6. Tia (a) ~ (g) ^^^mu^fi^^^'-) ^^^'^^'^'^ ^ 

( a ) ifl?ij^(75ia?ij#^ 8 \z.tm(Dr ^ / ^sa^']^ w-r^ >i< y --^^^ ^^'^ " 

(c) ia^ij^(Dia?ij#^7 i^ta«(75^s@a^'i^w-t-^^y ^^^^^^ 

(d) ga^lJ«(7)ia9lJ#^7^cta^omsia?'J^^^b>v^T. iisxfimM^^^s 

(e) Jiia (a) ~ (d) (D\.-'fMAZ.^m(D^^')^^^^^^'^-^^'^^'^'-^^ 
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(f) ±tfi (a) ~ (d) (D\^^-rM^Kum.(D^s]) I'lz.mm^i^^-r 

(g) ±m (a) ~ (f) (D/>7^^< i: tVNTn;6^lot::tS*fe(7);Jf U^i^ u-^^K 

12. tS^^i^Ti^T {.Aspergillus) W>,. i^U'^-^ 
{Penicillium) JS. U y'^;^ {Rhizopus) JRs /l^ {Rhizomucor) 

JR^ ^^o-^^-ir;^ {Talaromyces) M,. "^/V^^U^ {Mortierella) i!' 
y "7" h 3 :;(7 ;^ ( Cryptococcus) M,. 5;^5'P^^^T-y'>i^ {Microbacterium) 
,^ n y ^ y 1^7 A ( Corynebacterium) Ms T^^y7°^^>;^ 
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SEQUENCE LISTING 
<110> Amano Pharmaceutical Co., Ltd. 

<120> Novel enzyme composition, production process therefor, 
and use thereof 

<130> P-32423 

<U0> 
<141> 

<150> JP 10-294675 

<151> 1998-09-30 

<160> 16 

<170> Patentin Ver. 2.0 

<210> 1 
<211> 22 
<212> PRT 

<213> Aspergillus fumigatus 
<400> 1 

Ala Ala Ser Ala Ser Ala Tyr Cys Ser Asn Ser Ala Gly Asn Tyr Lys 
15 10 15 

Leu Ser Ser He Ala Ala 
20 



<210> 2 
<211> 22 
<212> PRT 

<213> Aspergillus fumigatus 
<400> 2 

Leu Met Thr Pro Ala Gly Ala Asn Phe Ala Leu Met Arg His Thr He 
15 10 15 

Gly Ala Ser Asp Leu Ser 
20 



<210> 3 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 



T220> 

<221> modified_base 
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<222> (14) 
<223> i 

<220> 

<221> modified_base 

<222> (20) 

<223> i 

<400> 3 

acgaattcaa ywsngcnggn aaytayaa 28 

<210> 4 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<220> 

<221> modified_base 
<222> (17) 
<223> i 

<220> 

<221> modified_base 
<222> (23) 
<223> i 

<400> 4 

cggaattcta ytgywsnaay wsngcngg 28 

<210> 5 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<220> 

<221> raodified_base 

<222> (17) 

<223> i 

<220> 

<221> modified_base 

<222> (23) 

<223> i 

<400> 5 

tcaagcttgc raarttngcn ccngcngg 28 
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<210> 6 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<220> 

<221> modified_base 

<222> (11) 

<223> i 

<220> 

<221> modified_base 
<222> (17) 
<223> i 

<400> 6 

agaagcttgc nccdatngtr tgnckcat 28 



<210> 7 
<211> 1401 
<212> DNA 

<213> Aspergillus fumigatus 
<400> 7 

gccgcctctg cttcggctta ctgttccaac tcggccggca actacaagct gtcctccatc 60 
gcagctccgg ttcaaggggc cggaaacccc ggctcggaat cgacctggca attgaccgtt 120 
gacgacactt cgtccggtca caaacagacg atagttgggt tcggtgctgc tgtcactgat 180 
gccacggtca cctcgttcaa cactttgtcc gcctccgtgc tgcaagactt gctcaataaa 240 
ctgatgacac ctgccggggc gaactttgct ttgatgcgac atactattgg ggcttcggat 300 
ctgtccggtg acccagccta cacgtacgat gacaatggtg ggaaagcgga tccgtcactg 360 
tcgggattca acctggggga ccgcggaacg gctatggcca agatgttggc aacaatgaag 420 
tctctgcagc ccaacctcaa gatcctcggc tctccctgga gtgcaccagg atggatgaag 480 
ctgaacgggg tccttgatgg caatacgaac aacaacaact tgaacgatgg atacctaacc 540 
agtgggggaa ccggtagtac ggggtatgcc agtcaattcg cgcagtactt tgtcaagtac 600 
attcaggcct ataagaatct cggtgctcac gtcgacgcga ttaccatcca gaacgagccg 660 
ctgttcagct cagcgggcta tcccaccatg tatgtctacg attatgagtc ggcacagctg 720 
atccagaact acatcggccc cgctcttgcc agcgcggggc tagatacgga aatctgggct 780 
tatgaccaca acacagatgt cccgtcgtac ccccagactg~tccttaacca~ggccggtcag-840 
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tacgtcaagt cggtggcctg gcactgctac gctcccaacg tcgactggac cgtgctcagc 900 
cagttccaca acacaaaccc tggagtgaag caatatatga ccgagtgctg gactccagca 960 
tctggcgcat ggcatcaggc ggcggacttc accatgggtc ccctgcagaa ctgggcctcg 1020 
ggagtggcag catggactct gggaaccaac gctcaggatg gtccgcatct gtccactggc 1080 
ggctgcgcga catgtcaagg cttggtgacc atcaacaacg gaggatacac gctcaacacc 1140 
gcatactaca tgatggcgca attcagcaag ttcatgccgc ctggtgcgat tgtgctcaat 1200 
ggcagtggca gctacacgta ctctggcgga ggcggtatcc agtccgtggc ttccttgaat 1260 
cccgatggaa cccgcactgt ggttattgaa aacacttttg gcaatgatgt ctatgtgact 1320 
gtcactatga agagcgggca gaagtggagt gggaacgccc ctagccaatc cgtgactacc 1380 
tgggttcttc catctgcttg a 1401 

<210> 8 
<211> 466 
<212> PRT 

<213> Aspergillus fumigatus 
<400> 8 

Ala Ala Ser Ala Ser Ala Tyr Cys Ser Asn Ser Ala Gly Asn Tyr Lys 
15 10 15 

Leu Ser Ser He Ala Ala Pro Val Gin Gly Ala Gly Asn Pro Gly Ser 
20 25 30 

Glu Ser Thr Trp Gin Leu Thr Val Asp Asp Thr Ser Ser Gly His Lys 
35 40 45 

Gin Thr He Val Gly Phe Gly Ala Ala Val Thr Asp Ala Thr Val Thr 
50 55 60 

Ser Phe Asn Thr Leu Ser Ala Ser Val Leu Gin Asp Leu Leu Asn Lys 
65 70 75 80 

Leu Met Thr Pro Ala Gly Ala Asn Phe Ala Leu Met Arg His Thr He 
85 90 95 

Gly Ala Ser Asp Leu Ser Gly Asp Pro Ala Tyr Thr Tyr Asp Asp Asn 
100 105 110 

Gly Gly Lys Ala Asp Pro Ser Leu Ser Gly Phe Asn Leu Gly Asp Arg 
115 120 125 

Gly Thr Ala Met Ala Lys Met Leu Ala Thr Met Lys Ser Leu Gin Pro 
130 135 140 



-Asn-teu-Lys-He-teu-GTy-Ser-Pro-Trp-Ser Aia-Pro Gly Trp Met-tys 
145 150 155 160 
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Leu Asn Gly Val Leu Asp Gly Asn Thr Asn Asn Asn Asn Leu Asn Asp 
165 170 175 

Gly Tyr Leu Thr Ser Gly Gly Thr Gly Ser Thr Gly Tyr Ala Ser Gin 
180 185 190 

Phe Ala Gin Tyr Phe Val Lys Tyr He Gin Ala Tyr Lys Asn Leu Gly 
195 200 205 

Ala His Val Asp Ala He Thr He Gin Asn Glu Pro Leu Phe Ser Ser 
210 215 220 

Ala Gly Tyr Pro Thr Met Tyr Val Tyr Asp Tyr Glu Ser Ala Gin Leu 
225 230 235 240 

He Gin Asn Tyr He Gly Pro Ala Leu Ala Ser Ala Gly Leu Asp Thr 
245 250 255 

Glu He Trp Ala Tyr Asp His Asn Thr Asp Val Pro Ser Tyr Pro Gin 
260 265 270 

Thr Val Leu Asn Gin Ala Gly Gin Tyr Val Lys Ser Val Ala Trp His 
275 280 285 

Cys Tyr Ala Pro Asn Val Asp Trp Thr Val Leu Ser Gin Phe His Asn 
290 295 300 

Thr Asn Pro Gly Val Lys Gin Tyr Met Thr Glu Cys Trp Thr Pro Ala 
305 310 315 320 

Ser Gly Ala Trp His Gin Ala Ala Asp Phe Thr Met Gly Pro Leu Gin 
325 330 335 

Asn Trp Ala Ser Gly Val Ala Ala Trp Thr Leu Gly Thr Asn Ala Gin 
340 345 350 

Asp Gly Pro His Leu Ser Thr Gly Gly Cys Ala Thr Cys Gin Gly Leu 
355 360 365 

Val Thr He Asn Asn Gly Gly Tyr Thr Leu Asn Thr Ala Tyr Tyr Met 
370 375 380 

Met Ala Gin Phe Ser Lys Phe Met Pro Pro Gly Ala He Val Leu Asn 
385 390 395 400 

Gly Ser Gly Ser Tyr Thr Tyr Ser Gly Gly Gly Gly He Gin Ser Val 
405 410 415 

Ala Ser Leu Asn Pro Asp Gly Thr Arg Thr Val Val He Glu Asn Thr 
420 425 430 

Phe Gly Asn Asp Val Tyr Val Thr Val Thr Met Lys Ser Gly Gin Lys 
435 440 445 
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Trp Ser Gly Asn Ala Pro Ser Gin Ser Val Thr Thr Trp Val Leu Pro 
450 455 460 

Ser Ala 
465 

<210> 9 
<211> 1647 
<212> DNA 

<213> Aspergillus fumigatus 

<220> 
<221> CDS 

<222> (54).. (1520) 
<220> 

<221> mat peptide 
<222> (120).. (1520) 

<400> 9 

ggcgacacca gaaagcaacc aagagcacga cacggactta tttctctttg aca atg 56 

Met 

cgt ata tct gtc ggt get ctg ctt ggc ttg aca gcc ctg agt cat gcc 104 
Arg He Ser Val Gly Ala Leu Leu Gly Leu Thr Ala Leu Ser His Ala 
-20 -15 -10 

aca aca gag aaa cga gcc gcc tct get teg get tac tgt tec aac teg 152 
Thr Thr 61 u Lys Arg Ala Ala Ser Ala Ser Ala Tyr Cys Ser Asn Ser 
-5 -11 5 10 

gcc ggc aac tac aag ctg tec tec ate gea get ecg gtt caa ggg gee 200 
Ala Gly Asn Tyr Lys Leu Ser Ser He Ala Ala Pro Val Gin Gly Ala 
15 20 25 

gga aac cec ggc teg gaa teg ace tgg caa ttg acc gtt gae gac act 248 
Gly Asn Pro Gly Ser Glu Ser Thr Trp Gin Leu Thr Val Asp Asp Thr 
30 35 40 

teg tec ggt eac aaa cag aeg ata gtt ggg ttc ggt get get gtc act 296 
Ser Ser Gly His Lys Gin Thr He Val Gly Phe Gly Ala Ala Val Thr 
45 50 55 

gat gee aeg gtc acc teg ttc aac act ttg tec gee tec gtg ctg caa 344 
Asp Ala Thr Val Thr Ser Phe Asn Thr Leu Ser Ala Ser Val Leu Gin 
60 65 70 75 

gac ttg etc aat aaa ctg atg aca cet gcc ggg gcg aac ttt get ttg 392 
Asp Leu Leu Asn Lys Leu Met Thr Pro Ala Gly Ala Asn Phe Ala Leu 
80 85 90 

atg cga cat act att ggg get teg gat ctg tec ggt gae cea gee tac 440 
Met Arg His Thr He Gly Ala Ser Asp Leu Ser Gly Asp Pro Ala Tyr 

95 100 m 
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acg tac gat gac aat ggt ggg aaa gcg gat ccg tea ctg teg gga ttc 488 
Thr Tyr Asp Asp Asn Gly Gly Lys Ala Asp Pro Ser Leu Ser Gly Phe 
110 115 120 

aae etg ggg gac cge gga aeg get atg gee aag atg ttg gca aea atg 536 
Asn Leu Gly Asp Arg Gly Thr Ala Met Ala Lys Met Leu Ala Thr Met 
125 130 135 

aag tct etg eag ece aae etc aag ate etc ggc tet ecc tgg agt gca 584 
Lys Ser Leu Gin Pro Asn Leu Lys lie Leu Gly Ser Pro Trp Ser Ala 
140 145 150 155 

cea gga tgg atg aag ctg aac ggg gte ctt gat gge aat aeg aae aae 632 
Pro Gly Trp Met Lys Leu Asn Gly Val Leu Asp Gly Asn Thr Asn Asn 
160 165 170 

aac aac ttg aac gat gga tac eta ace agt ggg gga ace ggt agt acg 680 
Asn Asn Leu Asn Asp Gly Tyr Leu Thr Ser Gly Gly Thr Gly Ser Thr 
175 180 185 

ggg tat gee agt caa ttc gcg eag tac ttt gte aag tac att eag gee 728 
Gly Tyr Ala Ser Gin Phe Ala Gin Tyr Phe Val Lys Tyr He Gin Ala 
190 195 200 

tat aag aat etc ggt get cac gte gac gcg att ace ate eag aac gag 776 
Tyr Lys Asn Leu Gly Ala His Val Asp Ala He Thr He Gin Asn Glu 
205 210 215 

ccg ctg ttc age tea gcg ggc tat ecc ace atg tat gte tac gat tat 824 
Pro Leu Phe Ser Ser Ala Gly Tyr Pro Thr Met Tyr Val Tyr Asp Tyr 
220 225 230 235 

gag teg gca eag etg ate cag aae tac ate ggc ecc get ctt gee age 872 
Glu Ser Ala Gin Leu He Gin Asn Tyr He Gly Pro Ala Leu Ala Ser 
240 245 250 

gcg ggg eta gat acg gaa ate tgg get tat gac cac aac aea gat gte 920 
Ala Gly Leu Asp Thr Glu He Trp Ala Tyr Asp His Asn Thr Asp Val 
255 260 265 

ccg teg tac ecc cag act gte ctt aac eag gee ggt cag tac gte aag 968 
Pro Ser Tyr Pro Gin Thr Val Leu Asn Gin Ala Gly Gin Tyr Val Lys 
270 275 280 

teg gtg gee tgg cac tge tac get ece aac gte gac tgg ace gtg etc 1016 
Ser Val Ala Trp His Cys Tyr Ala Pro Asn Val Asp Trp Thr Val Leu 
285 290 295 

age cag ttc cac aae aea aae ect gga gtg aag caa tat atg aec gag 1064 
Ser Gin Phe His Asn Thr Asn Pro Gly Val Lys Gin Tyr Met Thr Glu 
300 305 310 315 

tge tgg act eca gca tct ggc gca tgg cat cag gcg gcg gac ttc acc 1112 
Cys Trp Thr Pro Ala Ser Gly Ala Trp His Gin Ala Ala Asp Phe Thr 

320 325 330 
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atg ggt ccc ctg cag aac tgg gcc teg gga gtg gca gca tgg act ctg 1160 
Met Gly Pro Leu Gin Asn Trp Ala Ser 61 y Val Ala Ala Trp Thr Leu 
335 340 345 

gga acc aac get cag gat ggt ccg cat ctg tec act ggc ggc tgc gcg 1208 
Gly Thr Asn Ala Gin Asp Gly Pro His Leu Ser Thr Gly Gly Cys Ala 
350 355 360 

aca tgt caa ggc ttg gtg acc ate aac aac gga gga tac acg etc aac 1256 
Thr Cys Gin Gly Leu Val Thr He Asn Asn Gly Gly Tyr Thr Leu Asn 
365 370 375 

acc gca tac tac atg atg gcg caa ttc age aag ttc atg ccg cet ggt 1304 
Thr Ala Tyr Tyr Met Met Ala Gin Phe Ser Lys Phe Met Pro Pro Gly 
380 385 390 395 

gcg att gtg etc aat ggc agt ggc age tac acg tac tet ggc gga ggc 1352 
Ala He Val Leu Asn Gly Ser Gly Ser Tyr Thr Tyr Ser Gly Gly Gly 
400 405 410 

ggt ate cag tec gtg get tec ttg aat ccc gat gga acc cgc act gtg 1400 
Gly He Gin Ser Val Ala Ser Leu Asn Pro Asp Gly Thr Arg Thr Val 
415 420 425 

gtt att gaa aac act ttt ggc aat gat gtc tat gtg act gtc act atg 1448 
Val He Glu Asn Thr Phe Gly Asn Asp Val Tyr Val Thr Val Thr Met 
430 435 440 

aag age ggg cag aag tgg agt ggg aac gee cet age caa tee gtg act 1496 
Lys Ser Gly Gin Lys Trp Ser Gly Asn Ala Pro Ser Gin Ser Val Thr 
445 450 455 

acc tgg gtt ett cea tet get tga aaagagtgta gttteagatg gttagatatg 1550 
Thr Trp Val Leu Pro Ser Ala 
460 465 

tattgaagag tagegcttgg agacateaat agecttttte taattaeatg tcgtgeagct 1610 
tecaaaaaaa aaaaaaaaaa aaaaaaaaaa aaetega 1647 

<210> 10 
<211> 488 
<212> PRT 

<213> Aspergillus furnigatus 
<400> 10 

Met Arg He Ser Val Gly Ala Leu Leu Gly Leu Thr Ala Leu Ser His 
15 10 15 

Ala Thr Thr Glu Lys Arg Ala Ala Ser Ala Ser Ala Tyr Cys Ser Asn 
20 25 30 

Ser Ala Gly Asn Tyr Lys Leu Ser Ser He Ala Ala Pro Val Gin Gly 

35 ^40 ^45 
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Ala Gly Asn Pro Gly Ser Glu Ser Thr Trp Gin Leu Thr Val Asp Asp 
50 55 60 

Thr Ser Ser Gly His Lys Gin Thr lie Val Gly Phe Gly Ala Ala Val 
65 70 75 80 

Thr Asp Ala Thr Val Thr Ser Phe Asn Thr Leu Ser Ala Ser Val Leu 
85 90 95 

Gin Asp Leu Leu Asn Lys Leu Met Thr Pro Ala Gly Ala Asn Phe Ala 
100 105 110 

Leu Met Arg His Thr He Gly Ala Ser Asp Leu Ser Gly Asp Pro Ala 
115 120 125 

« 

Tyr Thr Tyr Asp Asp Asn Gly Gly Lys Ala Asp Pro Ser Leu Ser Gly 
130 135 140 

Phe Asn Leu Gly Asp Arg Gly Thr Ala Met Ala Lys Met Leu Ala Thr 
145 150 155 160 

Met Lys Ser Leu Gin Pro Asn Leu Lys He Leu Gly Ser Pro Trp Ser 
165 170 175 

Ala Pro Gly Trp Met Lys Leu Asn Gly Val Leu Asp Gly Asn Thr Asn 
180 185 190 

Asn Asn Asn Leu Asn Asp Gly Tyr Leu Thr Ser Gly Gly Thr Gly Ser 
195 200 205 

Thr Gly Tyr Ala Ser Gin Phe Ala Gin Tyr Phe Val Lys Tyr He Gin 
210 215 220 

Ala Tyr Lys Asn Leu Gly Ala His Val Asp Ala He Thr He Gin Asn 
225 230 235 240 

Glu Pro Leu Phe Ser Ser Ala Gly Tyr Pro Thr Met Tyr Val Tyr Asp 
245 250 255 

Tyr Glu Ser Ala Gin Leu He Gin Asn Tyr He Gly Pro Ala Leu Ala 
260 265 270 

Ser Ala Gly Leu Asp Thr Glu He Trp Ala Tyr Asp His Asn Thr Asp 
275 280 285 

Val Pro Ser Tyr Pro Gin Thr Val Leu Asn Gin Ala Gly Gin Tyr Val 
290 295 300 

Lys Ser Val Ala Trp His Cys Tyr Ala Pro Asn Val Asp Trp Thr Val 
305 310 315 320 

Leu Ser Gin Phe His Asn Thr Asn Pro Gly Val Lys Gin Tyr Met Thr 
325 330 335 



-61 u-Gys-Trp-Thr-Pro-Al a-Ser~G1 y-Al a^rp-Hvs-Gl n-ATa-ATa-Asp-Phe- 
340 345 350 
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Thr Met Gly Pro Leu 61 n Asn Trp Ala Ser Gly Val Ala Ala Trp Thr 
355 360 365 

Leu Gly Thr Asn Ala Gin Asp Gly Pro His Leu Ser Thr Gly Gly Cys 
370 375 380 

Ala Thr Cys Gin Gly Leu Val Thr He Asn Asn Gly Gly Tyr Thr Leu 
385 390 395 400 

Asn Thr Ala Tyr Tyr Met Met Ala Gin Phe Ser Lys Phe Met Pro Pro 
405 410 415 

Gly Ala He Val Leu Asn Gly Ser Gly Ser Tyr Thr Tyr Ser Gly Gly 
420 425 430 

Gly Gly He Gin Ser Val Ala Ser Leu Asn Pro Asp Gly Thr Arg Thr 
435 440 445 

Val Val He Glu Asn Thr Phe Gly Asn Asp Val Tyr Val Thr Val Thr 
450 455 460 

Met Lys Ser Gly Gin Lys Trp Ser Gly Asn Ala Pro Ser Gin Ser Val 
465 470 475 480 

Thr Thr Trp Val Leu Pro Ser Ala 
485 

<210> 11 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 11 

gggcctgcag gaattcatgg tgtt 24 

<210> 12 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 12 

cgagccgggg tttccgtccg caggcgttgc 30 
<210> 13 

-<24-1>-30 — 

<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 13 

gcaacgcctg cggacggaaa ccccggctcg 30 

<210> 14 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 14 

gcgcaagctt ggaagctgca cgacatgtaa 30 

<210> 15 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 15 

gcgcaagctt tgaagggtgg agagt 25 

<210> 16 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 16 

gcgccctgca ggtctagaat tcctagtggt t 31 
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1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
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Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
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Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
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Certain documents cited 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



InKsfnational application No. 

PCT/JP99/05346 



I. Basis of the report 



1. With regard to the elements of the international application:* 
[)><^ the international application as originally filed 

I I the description: 

pages 

pages 

pages 

I I the claims: 

pages 

pages 

pages 

pages 



, as originally filed 



, filed with the demand 



filed with the letter of 



, as originally filed 

, as amended (together with any statement under Article 1 9 

, filed with the demand 



filed with the letter of 



I I the drawings: 

pages 

pages 

pages 



, as originally filed 

, filed with the demand 



, filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 
pages 



, as originally filed 



filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the followine laneuaee which is: 

□ 

the laneuaee of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminar}' examination was carried out on the basis of the sequence listing: 

contained in the international application in written form, 
filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 

□ 
□ 
□ 



□ 



The amendments have resulted in the cancellation of 
the description, pages 

I I the claims, Nos. 

the drawings, sheets/fig 



5 I I ^^^^ report has been established as if (some of) the amendments had not been made, since they have been considered to go 
^ — '~bevond'the-d!Sch3Sure^-fr^d^s4nd4€ated-i4^the-SupplemeataJ_Bo^iJlule_^^^^ 



* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article J 4 are referred to 
in this report as ^'originally filed" and are not annexed to this report since thev do not contain amendments (Rule 70.16 
and 70, 17). ' 

Any replacement sheet containing such amendments must be referred to under item J and annexed to this report. 
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Imffhational application No. 
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rv. Lack of unity of invention 



1 . In response to the invitation to restrict or pay additional fees the applicant has: 
I I restricted the claims. 
DKI paid additional fees. 
I I paid additional fees under protest. 
I I neither restricted nor paid additional fees. 

□ . This Authority found that the requirement of unity of invention is not complied with and chose, according to Rule 68.1, 
not to invite the applicant to restrict or pay additional fees. 



3. This Authority considers;^that the requirement of unity of invention in accordance with Rules 13. 1, 13.2 and 13.3 is 
I I complied with. 

[X] not complied with for the following reasons: 

See supplemental sheet for continuation of Box IV. 3. 



4. Consequeniiy. the following parts of the intcrnaiional application were the subject ofiniernalional preliminary examination 
liresta&lishing this reportl 



all parts. 

□ 

the parts relating to claims Nos. 
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Supplemental Box 

(To be used when the ^pace in any of the preceding boxes is not sufficient) 



Continuation of: IV • 3 . 



The invention as described in Claims 1-17 relates 
to an enzyme which acts to release disaccharide units 
from disaccharide glycosides/ a process for the 
production thereof and utilization of the same, whereas 
the invention as described in Claims 18-20 relates to an 
enZ':yme differing from the aforementioned enzyme. There is 
no techriicial, relationship among these inventions 
involving one or more of the same or corresponding 
"special technical features", so they are not therefore 
linked so as to form a single general inventive concept. 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



Inteil^P!&nal application No. 
PCT/JP 99/05346 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statemrat 


1 . Statement 








Novelty (N) 


Claims 


3-20 


YES 




Claims 


1, 2 


NO 


Inventive step (IS) 


Claims 


3-14, 18-20 


YES 


Claims 


1, 2, 15-17 


NO 


Industrial applicability (lA) 


Claims 


1-20 


YES 


Claims 




NO 



Citations and explanations 

Document 1: JP/ 8-140675, A (Mitsui Norin KK) , 4 June 



Document 2 



1996 (04.06.96) (Family: none) 
Yasuyuki Ijima et al . , "Characterization of 
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Claims 1 and 2 

The invention as described in Claims 1 and 2 is not 
novel over Document 1 or Document 2 cited in the 
international search report. 

Document 1 and Documient 2 describe R-primeverosidase 
from tea. Claims 1 and 2 mention "microbial origin"; 
however, there is no difference in the actions or activity 
of the enzyme as such between the enzyme described in 
Claims 1 and 2 and p-primeverosidase described in Document 
1 and Document 2, Therefore, the enzymes are essentially 
the same. 

Claims 15-17 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



Int^Rlional application No. 
PCT/JP 99/05346 



The invention as described in Claims 15-17 does not 
involve an inventive step in the light of Dociament 1 or 2* 

Use of the enzyme described in Documents 1 and 2 O- 
primeverosidase) to release sugars from material 
containing P-primeveroside would be obvious to a person 
skilled in the art. 

Claims 3-14 

The invention as. described in Claims 3-14 involves 
an inventive step relative to Documents 1 and 2. 

Neither Document 1 nor Document 2 discloses the 
amino acid sequence of P-primeverosidase, a polynucleotide 
coding the same or a process for producing p-primevero- 
sidase using microorganisms, and these features are not 
obvious to a person skilled in the art. 



-1- LJ. J^liL^ XV..' ^ W 



The invention as described in Claims 18-20 involvf^s 
an inventive step relative to Documents . 1 and 2. 

Neither Document 1 nor Document 2 discloses an 
enzyme which acts to release modified monosaccharides from 
m.odified monosaccharide glycosides, and such an enzyme 
would not be obvious to a person skilled in the art. 
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